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To approximate a common fixed point of a countable family of continuous pseudocontrac-
tivemappings, we introduce an implicit iteration sequence. A necessary and sufficient con-
dition for the convergence of a sequence of such iterates for countably many continuous
pseudocontractive mappings is given. We also prove the convergence theorems of an im-
plicit iteration sequence for a countable family of strictly pseudocontractive mappings.
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1. Introduction
Let E be a real Banach space and S(E) = {x ∈ E : ‖x‖ = 1}. We say that the norm of E is Gâteaux differentiable or E is
smooth if
lim
t→0
‖x+ ty‖ − ‖x‖
t
exists for each x, y ∈ S(E). The norm of E is said to be Fréchet differentiable if for each x ∈ S(E), the limit above is attained
uniformly for y ∈ S(E). Let J denote the normalized duality mapping from E into 2E∗ given by
J(x) = {f ∈ E∗ : 〈x, f 〉 = ‖x‖2 = ‖f ‖2},
for all x ∈ E, where E∗ denotes the dual space of E and 〈·, ·〉 denotes the duality pairing. If E is smooth, then J is single-valued.
Definition 1.1. A mapping T with domain D(T ) and range R(T ) in a Banach space is called
(i) pseudocontractive [1], if for all x, y ∈ D(T ), there exists j(x− y) ∈ J(x− y) such that
〈Tx− Ty, j(x− y)〉 ≤ ‖x− y‖2; (1.1)
equivalently, for all x, y ∈ D(T ) and for all s > 0,
‖x− y‖ ≤ ‖x− y+ s[(I − T )x− (I − T )y]‖; (1.2)
(ii) λ-strictly pseudocontractive (in the terminology of Browder and Petryshyn) [1] for all x, y ∈ D(T ), there exists
j(x− y) ∈ J(x− y) such that
〈Tx− Ty, j(x− y)〉 ≤ ‖x− y‖2 − λ‖(x− Tx)− (y− Ty)‖2; (1.3)
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(iii) strongly pseudocontractive if there exists λ ∈ (0, 1) for all x, y ∈ D(T ) there exists j(x− y) ∈ J(x− y) such that
〈Tx− Ty, j(x− y)〉 ≤ λ‖x− y‖2;
(iv) L-Lipschitzian if there exists L > 0 such that for all x, y ∈ D(T ),
‖Tx− Ty‖ ≤ L‖x− y‖.
Remark 1.2. (1) The expression (1.3) is equivalent to there existsλ ∈ (0, 1), for all x, y ∈ D(T ), there exists j(x−y) ∈ J(x−y)
such that
〈(x− Tx)− (y− Ty), j(x− y)〉 ≥ λ‖(x− Tx)− (y− Ty)‖2.
(2) Every λ-strictly pseudocontractive mapping is ( 1+λ
λ
)-Lipschitzian. (see e.g. [2, Remark 1.1]).
The concept of pseudocontractive mappings is closely related to accretive operators which were independently
introduced in 1967 in [3,4]. It is known that T is pseudocontractive if and only if I − T is accretive, where I is an identity
mapping. The importance of accretive mappings is from their connection with theory of solutions for nonlinear evolution
equations in Banach spaces [5]. Heat, wave, or Schrödinger equations can be modeled in terms of an initial value problem:
du
dt
= Tu− u, u(0) = u0
where T is a pseudocontractive mapping in an appropriate Banach space.
There are many methods for approximating a fixed point of a given mapping (see e.g. [6,7]). In 1974, Ishikawa [8]
introduced a new iteration in the approximation of fixed point of Lipschitzian pseudocontractive mappings. Since then,
an question of whether or not the Ishikawa iteration can be replaced by the simpler Mann iteration has remained open.
Recently, ChidumeandMutangadura [9] solved this questionby constructing an example of a Lipschitzianpseudocontractive
mapping with a unique fixed point for which every Mann-type iteration fails to converge.
Inspired by the implicit iteration introduced by Xu and Ori [10], Chen et al. [2] and Zhou [11] proposed and studied
convergence theorems for an implicit iteration process for finite many continuous pseudocontractive mappings. They also
presented convergence theorems for a finite family of strictly pseudocontractive mappings.
The purpose of this paper is to present simple and natural generalizations from the finite case [2,11] to the countable one.
A careful discussion on [11, Theorem3.1] is also given in Remark 2.4.We also present a countable version of [11, Theorem3.1]
under an appropriate assumption.
For a mapping T , we denoted by F(T ) the set of fixed points of T , that is, F(T ) = {x ∈ D(T ) : x = Tx}. To prove our main
results, we need the following lemmas.
Lemma 1.3 ([2,12]). If J : E → 2E∗ is a normalized duality mapping, then for all x, y ∈ E and j(x+ y) ∈ J(x+ y),
‖x+ y‖2 ≤ ‖x‖2 + 2〈y, j(x+ y)〉.
Throughout the paper, wewrite xn → x (xn ⇀ x, resp.) if the sequence {xn} converges in a Banach space strongly (weakly,
resp.) to an element x. We also write ωw(xn) = {x ∈ X : xnk ⇀ x for some subsequence {xnk} of {xn}}.
Lemma 1.4 ([11, Tool 3]). Let E be a real uniformly convex Banach space, K a nonempty closed convex subset of E, and T a
continuous pseudocontractive mapping of K , Then I − T is demiclosed at zero, that is, for all sequences {xn} ⊂ K with xn ⇀ p
and xn − Txn → 0 it follows that p = Tp.
Lemma 1.5 ([13, Lemma 2.3]). Let K be a closed convex subset of a uniformly convex Banach space E whose norm is Fréchet
differentiable. Let {Tn}∞n=1 be a family of Ln-Lipschitzian self-mappings of K such that
∑∞
n=1(Ln − 1) < ∞. Suppose that
F =⋂∞i=1 F(Ti) 6= ∅, x1 ∈ K , and xn+1 = Tnxn for all n ≥ 1. Then for every p, q ∈ F ,
lim
n→∞〈xn, j(p− q)〉 exists.
In particular, for all u, v ∈ ωw(xn) and p, q ∈ F , we have
〈u− v, j(p− q)〉 = 0.
2. Continuous pseudocontractive mappings
In this section, we study an implicit iteration for a countable family of continuous pseudocontractive mappings.
Deimling [14] proved the following fixed point theorem.
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Lemma 2.1. Let K be a nonempty closed convex subset of a real Banach space E and T a continuous and strongly pseudocontrac-
tive mapping of K . Then T has a unique fixed point in K .
Let K be a nonempty closed convex subset of a real Banach space E and T a continuous pseudocontractive mapping of K .
For every u ∈ K and t ∈ (0, 1), the mapping St : K → K defined by
Stx = tu+ (1− t)Tx, x ∈ K ,
is a continuous and strongly pseudocontractive mapping; by utilizing Lemma 2.1, there exists a unique fixed point xt ∈ K
of St which satisfies
xt = tu+ (1− t)Txt , t ∈ (0, 1). (2.1)
Moreover, it is proved in [15] that there exists an iterative scheme approximating such a unique fixed point of the mapping
St with desired convergence rates.
Let {Tn}∞n=1 be a countable family of continuous pseudocontractivemappings on a closed convex subset K of a real Banach
space E. From (2.1), we can consider the following iteration: x0 ∈ K and
xn = αnxn−1 + (1− αn)Tnxn (n ≥ 1) (2.2)
where {αn}∞n=1 is a real sequence in (0, 1). It is easy to see that
αn(xn − xn−1) = (1− αn)(Tnxn − xn).
Consequently,
(1) if xn − xn−1 → 0 and αn ≤ b < 1 for all n ≥ 1, then Tnxn − xn → 0;
(2) if Tnxn − xn → 0 and αn ≥ a > 0 for all n ≥ 1, then xn − xn−1 → 0.
Theorem 2.2. Let {Tn}∞n=1 be defined as above and F :=
⋂∞
n=1 F(Tn) 6= ∅. Let {xn}∞n=1 is defined by the iteration (2.2) where{αn}∞n=1 is a real sequence in (0, 1). Then
(i) limn→∞ ‖xn − p‖ exists for all p ∈ F ;
(ii) limn→∞ d(xn, F) exists, where d(xn, F) = inf{‖xn − p‖ : p ∈ F};
(iii) {xn} converges strongly to a common fixed point of {Tn}∞n=1 if and only if lim infn→∞ d(xn, F) = 0.
Proof. Let p ∈ F and n ≥ 1. By (1.1) we choose j(xn − p) ∈ J(xn − p) such that
〈Txn − Tp, j(xn − p)〉 ≤ ‖xn − p‖2.
Then
‖xn − p‖2 = 〈xn − p, j(xn − p)〉
= 〈αn(xn−1 − p)+ (1− αn)(Tnxn − p), j(xn − p)〉
= αn〈xn−1 − p, j(xn − p)〉 + (1− αn)〈Tnxn − p, j(xn − p)〉
≤ αn‖xn−1 − p‖‖xn − p‖ + (1− αn)‖xn − p‖2.
So
‖xn − p‖2 ≤ ‖xn−1 − p‖‖xn − p‖.
Consequently,
‖xn − p‖ ≤ ‖xn−1 − p‖. (2.3)
Taking infimum over all p ∈ F , we have
d(xn, F) = inf
p∈F ‖xn − p‖ ≤ infp∈F ‖xn−1 − p‖ = d(xn−1, F),
hence the both limits limn→∞ ‖xn − p‖ and limn→∞ d(xn, F) exist. The proofs of (i) and (ii) are complete.
We finally prove (iii). Suppose that xn → p ∈ F . From (ii) and d(xn, F) ≤ ‖xn − p‖ → 0, we have limn→∞ d(xn, F) = 0.
Conversely, suppose that lim infn→∞ d(xn, F) = 0. By (ii), limn→∞ d(xn, F) = 0. For n,m ∈ N and p ∈ F , it follows from (2.3)
that
‖xn+m − xn‖ ≤ ‖xn+m − p‖ + ‖xn − p‖ ≤ 2‖xn − p‖.
Consequently,
‖xn+m − xn‖ ≤ 2d(xn, F)→ 0.
Therefore {xn} is a Cauchy sequence. Suppose limn→∞ xn = u for some u ∈ E. Then
d(u, F) = lim
n→∞ d(xn, F) = 0.
Since F is a closed set, u ∈ F . The proof is complete. 
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Remark 2.3. Theorem 2.2 above is a countable version of [2, Theorem 2.3].
We next present a weak convergence theorem of the iteration (2.2) in the presence of the following condition (see [16]):
A countable family of mappings {Tn} on a subset K of a Banach space is said to satisfy the NST-condition if for every
bounded sequence {zn} in K , zn+1 − Tnzn → 0 implies
zn − Tmzn → 0 for allm ∈ N.
Remark 2.4. The following result is very related to [11, Theorem 3.1] but the proof of thementioned result is doubtful. More
precisely, in Step 3, the author claims that limn→∞〈xn, j(p− q)〉 exists for all p, q ∈ F by applying Lemma 1.5. But we think
that the condition
∑∞
n=1(Ln − 1) <∞ of Lemma 1.5 seems to be overlooked in [11, Theorem 3.1].
Theorem 2.5. Let K be a closed convex subset of a real uniformly convex Banach space E with a Fréchet differentiable norm,
{Tn}∞n=1 a family of Ln-Lipschitzian pseudocontractive mappings of K such that F :=
⋂∞
n=1 F(Tn) 6= ∅ and
∑∞
n=1(Ln − 1) <∞.
Let {xn} be defined by (2.2) where
0 < 1− 1− ε
Ln
≤ αn ≤ b < 1 for all n ≥ 1.
Suppose that {Tn} satisfies the NST-condition. Then xn ⇀ p for some p ∈⋂∞n=1 F(Tn).
Before proving this result, we need the following lemma.
Lemma 2.6 ([17]). Suppose that E is a uniformly convex Banach space and 0 < p ≤ tn ≤ q < 1 for all positive integers
n. Also suppose that {xn} and {yn} are two sequences of E such that lim supn→∞ ‖xn‖ ≤ r, lim supn→∞ ‖yn‖ ≤ r and
limn→∞ ‖tnxn + (1− tn)yn‖ = r for some r ≥ 0. Then limn→∞ ‖xn − yn‖ = 0.
Proof of Theorem 2.5. Let p ∈ F . It follows from Theorem 2.2 that
‖xn − p‖ ≤ ‖xn−1 − p‖ for all n ∈ N,
and d := limn→∞ ‖xn − p‖ exists and hence the sequence {xn} is bounded. By (1.2), we have
‖xn − p‖ ≤
∥∥∥∥xn − p+ 1− αn2αn (xn − Tnxn)
∥∥∥∥
=
∥∥∥∥xn − p+ 1− αn2 (xn−1 − Tnxn)
∥∥∥∥
=
∥∥∥∥αnxn−1 + (1− αn)Tnxn − p+ 1− αn2 (xn−1 − Tnxn)
∥∥∥∥
=
∥∥∥∥12 (xn−1 + xn)− p
∥∥∥∥
≤ 1
2
‖xn−1 − p‖ + 12‖xn − p‖ ≤ ‖xn−1 − p‖.
This implies that
lim
n→∞
∥∥∥∥12 (xn−1 − p)+ 12 (xn − p)
∥∥∥∥ = d.
From Lemma 2.6, we get that
xn − xn−1 = (xn − p)− (xn−1 − p)→ 0,
and hence
xn − Tnxn → 0.
Since {Tn} satisfies the NST-condition and xn+1 − Tnxn → 0,
xn − Tmxn → 0 for allm.
Moreover, since each mapping Tm is demiclosed at zero,
ωw(xn) ⊂ F . (2.4)
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Next, we will apply Lemma 1.5. We observe that, for u ∈ K , the continuous and strongly pseudocontractive mapping
S(α,u,T ) : K → K defined by
S(α,u,T )x = αu+ (1− α)Tx for all x ∈ K
has a unique fixed point p ∈ K , or
p = S(α,u,T )p = αu+ (1− α)Tp.
We now define
Un : K → K (n ≥ 0)
by letting Unx be the unique fixed point of the mapping S(αn+1,x,Tn), that is,
Unx = αn+1x+ (1− αn+1)Tn+1Unx.
Then
xn+1 = Unxn.
We observe that
‖Unx− Uny‖ ≤ αn+1‖x− y‖ + (1− αn+1)‖Tn+1Unx− Tn+1Uny‖
≤ αn+1‖x− y‖ + (1− αn+1)Ln+1‖Unx− Uny‖,
so
‖Unx− Uny‖ ≤ αn+11− (1− αn+1)Ln+1 ‖x− y‖
=
(
(1− αn+1)(Ln+1 − 1)
1− (1− αn+1)Ln+1 + 1
)
‖x− y‖
≤
(
1
ε
(Ln+1 − 1)+ 1
)
‖x− y‖.
By Lemma 1.5 and
∑∞
n=1(Ln − 1) <∞, it follows that
〈u− v, j(p− q)〉 = 0, (2.5)
for all u, v ∈ ωw(xn) and p, q ∈⋂∞n=1 F(Un). We next show that
∞⋂
n=0
F(Un) = F . (2.6)
For p ∈ F and n ≥ 0,
‖Unp− p‖2 = 〈Unp− p, j(Unp− p)〉
= (1− αn+1)〈Tn+1Unp− Tn+1p, j(Unp− p)〉
≤ (1− αn+1)‖Unp− p‖2
and so Unp = p. It follows that F ⊂⋂∞n=0 F(Un). On the other hand, let q ∈⋂∞n=0 F(Un), that is, q = Unq for all n ≥ 0. Then
q = Unq = αn+1q+ (1− αn+1)Tn+1Unq = αn+1q+ (1− αn+1)Tn+1q.
Thus q = Tn+1q and hence⋂∞n=0 F(Un) ⊂ F . So (2.6) is proved.
Finally, to show that xn ⇀ p for some p ∈ F , it suffices to show that ωw(xn) is a singleton. Suppose that u, v ∈ ωw(xn).
From (2.4) and Lemma 1.4, we get that u, v ∈ ⋂∞n=1 F(Un). By Lemma 1.5, limn→∞〈xn, j(u − v)〉 exists. Suppose that {nk}
and {mk} are subsequences of {n} so that
xnk ⇀ u and xmk ⇀ v.
Then 0 = limk→∞〈xnk − xmk , j(u− v)〉 = 〈u− v, j(u− v)〉 = ‖u− v‖2, and hence u = v. 
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3. Strictly pseudocontractive mappings
We now restrict ourselves to a subclass of continuous pseudocontractive mappings. In this section, we present
convergence theorems of an implicit iteration for a countable family of strictly pseudocontractive mappings. Our results
generalizes the recent ones due to [2] from a finite family of mapping to a countable one. We first start with the following
auxiliary results which is inspired by Bruck’s paper [18].
Lemma 3.1. Let K be a closed convex subset of a smooth Banach space E. Suppose that {Tn}∞n=1 is a family of λ-strictly
pseudocontractivemappings from K into E with
⋂∞
n=1 F(Tn) 6= ∅ and {βn}∞n=1 is a real sequence in (0, 1) such that
∑∞
n=1 βn = 1.
Then the following conclusions hold:
(1) G :=∑∞n=1 βnTn : K → E is a λ-strictly pseudocontractive mapping;
(2) F(G) =⋂∞n=1 F(Tn).
Proof. (1) Fix p ∈⋂∞n=1 F(Tn) and let x ∈ K . Then
‖Tnx‖ ≤ ‖Tnx− Tnp‖ + ‖Tnp‖ ≤ 1+ λ
λ
‖x− p‖ + ‖p‖.
Thus
∑
βnTnx converges absolutely for each x ∈ K , that is G := ∑∞n=1 βnTn : K → E is well defined. Note that J is
single-valued since E is smooth. To show G is λ-strictly pseudocontractive, let x, y ∈ K . Then
〈(x− Gx)− (y− Gy), j(x− y)〉 =
〈(
x−
∞∑
n=1
βnTnx
)
−
(
y−
∞∑
n=1
βnTny
)
, j(x− y)
〉
=
∞∑
n=1
βn 〈(x− Tnx)− (y− Tny), j(x− y)〉
≥ λ
∞∑
n=1
βn ‖(x− Tnx)− (y− Tny)‖2
≥ λ
∥∥∥∥∥ ∞∑
n=1
βn ((x− Tnx)− (y− Tny))
∥∥∥∥∥
2
= λ
∥∥∥∥∥
(
x−
∞∑
n=1
βnTnx
)
−
(
y−
∞∑
n=1
βnTny
)∥∥∥∥∥
2
= λ ‖(x− Gx)− (y− Gy)‖2 .
Hence G is λ-strictly pseudocontractive.
(2) Clearly,
⋂∞
n=1 F(Tn) ⊆ F(G). Conversely, let x ∈ F(G) and fix p ∈
⋂∞
n=1 F(Tn). Then
‖x− p‖2 = 〈x− p, j(x− p)〉
=
∞∑
n=1
βn〈(Tnx− p), j(x− p)〉
≤
∞∑
n=1
βn
(‖x− p‖2 − λ‖x− Tnx‖2)
= ‖x− p‖2 − λ
∞∑
n=1
βn‖x− Tnx‖2,
that is,
λ
∞∑
n=1
βn‖x− Tnx‖2 ≤ 0.
This implies that x = Tnx for all n ∈ N. Hence x ∈⋂∞n=1 F(Tn). The proof is finished. 
From the preceding lemma, we immediately obtain the following corollary.
Corollary 3.2. Let K be a nonempty convex subset of a smooth Banach space E. Given an integer r ≥ 1, assume that {Ti}ri=1 is a
finite family of λi-strictly pseudocontractive mappings of K such that F :=⋂ri=1 F(Ti) 6= ∅ and 0 ≤ λi < 1 for all i = 1, . . . , r.
Assume that µ1, . . . , µr are positive real numbers such that
∑r
i=1 µi = 1. Then the following statements hold:
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(1) [11, Proposition 3.1]
∑r
i=1 µiTi : K → K is a λ-strictly pseudocontractive mapping where λ = min{λi : 1 ≤ i ≤ r}.
(2) [11, Proposition 3.2] F(
∑r
i=1 µiTi) = F .
Recall that a Banach space E satisfies Opial’s condition if
lim sup
n→∞
‖xn − x‖ < lim sup
n→∞
‖xn − y‖
for all sequences {xn} in E with xn ⇀ x and for all elements y 6= x.
Theorem 3.3. For a given countable family of λk-strictly pseudocontractivemappings {Sk}∞k=1 of a nonempty closed convex subset
K of a smooth and uniformly convex Banach space E with λ := inf{λk : k ∈ N} > 0 and F :=⋂∞k=1 F(Sk), let {xn} be a sequence
defined by
xn = αnxn−1 + (1− αn)
n∑
k=1
βknSkxn, n ≥ 1, (3.1)
where 0 < αn ≤ b < 1 and {βkn} is a family of nonnegative numbers with indices n, k ∈ N with k ≤ n such that
(i)
∑n
k=1 βkn = 1 for all n ∈ N;
(ii) limn→∞ βkn > 0 for all k ∈ N;
(iii)
∑∞
n=1
∑n
k=1 |βkn+1 − βkn | <∞.
Then the following statements hold.
(1) If E satisfies Opial’s condition, then {xn} converges weakly to a common fixed point of the mappings {Sk}∞k=1.
(2) If K is compact, then {xn} converges strongly to a common fixed point of the mapping {Sk}∞k=1.
Proof. The iteration (3.1) is well defined since each mapping Tn := ∑nk=1 βknSk is λ-strictly pseudocontractive. For conve-
nience, we rewrite the iteration (3.1) as
xn = αnxn−1 + (1− αn)Tnxn, n ≥ 1. (3.2)
Then (the proof is the same as that of [19])
(a)
∑∞
n=1 sup{‖Tn+1x− Tnx‖ : x ∈ B} <∞ for all bounded subset B of K ;
(b)
∑∞
k=1 βk = 1 and the mapping T : K → K defined by
Tx =
∞∑
k=1
βkSkx
satisfies
sup{‖Tnx− Tx‖ : x ∈ B} → 0
for all bounded subset B of K .
Moreover, it follows from Lemma 3.1 that T above is a λ-strictly pseudocontractive mapping and
F(T ) =
∞⋂
n=1
F(Tn) = F .
Let p ∈ F . Since each Tn is a λn-strictly pseudocontractive mapping, there exists j(xn − p) ∈ J(xn − p) such that
〈(I − Tn)xn − (I − Tn)p, j(xn − p)〉 ≥ λn‖(I − Tn)xn − (I − Tn)p‖2.
Clearly,
xn − xn−1 = αn − 1
αn
(xn − Tnxn),
and so
〈xn − xn−1, j(xn − p)〉 = αn − 1
αn
〈xn − Tnxn, j(xn − p)〉.
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It follows then that
‖xn − p‖2 = ‖(xn−1 − p)+ (xn − xn−1)‖2
≤ ‖xn−1 − p‖2 + 2〈xn − xn−1, j(xn − p)〉
= ‖xn−1 − p‖2 + 2αn − 1
αn
〈xn − Tnxn, j(xn − p)〉
= ‖xn−1 − p‖2 − 21− αn
αn
〈(xn − Tnxn)− (p− Tnp), j(xn − p)〉
≤ ‖xn−1 − p‖2 − 2λn 1− αn
αn
‖xn − Tnxn‖2.
From 0 < αn ≤ b < 1 and λn ≥ λ, we have
2λ
1− b
b
‖xn − Tnxn‖2 ≤ ‖xn−1 − p‖2 − ‖xn − p‖2.
It follows from the existence of the limit limn→∞ ‖xn − p‖ that
lim
n→∞ ‖xn − Tnxn‖ = 0.
Consequently, since {xn} is bounded,
‖Txn − xn‖ ≤ ‖Txn − Tnxn‖ + ‖Tnxn − xn‖
≤ sup{‖Tz − Tnz‖ : z ∈ {xn}} + ‖Tnxn − xn‖ → 0.
(1) Since T is a λ-strictly pseudocontractive mapping,
ωw(xn) ⊂ F(T ) =
∞⋂
n=1
F(Tn) = F .
If E satisfies Opial’s condition, we get that ωw(xn) is a singleton. Otherwise, suppose that p, q ∈ ωw(xn) and p 6= q. Then
p, q ∈ F . By Theorem 2.2(i) for the iteration (3.2), both limits limn→∞ ‖xn − p‖ and limn→∞ ‖xn − q‖ exist. Let {xnk} and{xmj} be subsequences of {xn} such that xnk ⇀ p and xmj ⇀ q. By Opial’s condition, we have
lim
n→∞ ‖xn − p‖ = limk→∞ ‖xnk − p‖ < limk→∞ ‖xnk − q‖ = limn→∞ ‖xn − q‖
= lim
j→∞ ‖xmj − q‖ < limj→∞ ‖xmj − p‖ = limn→∞ ‖xn − p‖,
which is a contradiction. Hence xn ⇀ p for some p ∈ F .
(2) Since K is compact, there exists a subsequence {xnk} of {xn} such that xnk → p for some p ∈ K . By the continuity of T , we
get that p ∈ F(T ) = F . Using Theorem 2.2(i) and (3.2), we have limn→∞ ‖xn − p‖ = 0. Hence xn → p, as desired. 
The following example [19] shows that there exists {βkn} satisfying the condition of Theorem 3.3.
Example 3.4. Let {βkn} be defined by
βkn =
{
2−k (k < n)
21−k (k = n),
for all n, k ∈ Nwith k ≤ n. In this case, the sequence {Tn} of mappings generated by {Sk} is defined as follows: For x ∈ C ,
T1x = S1x,
T2x = 12S1x+
1
2
S2x,
T3x = 12S1x+
1
4
S2x+ 14S3x,
T4x = 12S1x+
1
4
S2x+ 18S3x+
1
8
S4x,
...
Tnx = 12S1x+
1
4
S2x+ 18S3x+
1
16
S4x+ · · · + 12n−1 Sn−1x+
1
2n−1
Snx.
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